immediate or early loading (Esposito, Grusovin, Polyzos, Felice, & Worthington, 2010; Schropp & Isidor, 2008) . The overall aim is to shorten the healing period, reduce the number of visits, improve patient's compliance, and meet the increasing esthetic demands.
Moreover, the improvement in implant surface technologies, with the development of microrough hydrophilic surfaces, has allowed to significantly accelerate the osseointegration process (Calciolari et al., 2017; Donos et al., 2011; Lang et al., 2011) , with the possibility to functionally load the implants already 3-6 weeks after implant placement both in the anterior and posterior areas (Bornstein, Wittneben, Bragger, & Buser, 2010; Markovic et al., 2015; Morton et al., 2010) .
Two types of immediate loading techniques have been described: one is the immediate functional loading (or immediate occlusal loading), which requires the delivery of a prosthesis that is in occlusal contact with the opposing arch on the day of implant placement; an alternative approach is the immediate non-functional loading, where the immediate temporary restoration is modified to avoid occlusal contacts in centric and lateral excursions (Degidi & Piattelli, 2003) . The rational of non-functional loading is to reduce the early risks of mechanical stress and overload.
Two systematic reviews reported no significant differences in terms of marginal bone loss and implant failure between functional and non-functional immediate loading (Chrcanovic, Albrektsson, & Wennerberg, 2014; Esposito, Grusovin, Willings, Coulthard, & Worthington, 2007) . However, the short follow-ups, the small sample size and the heterogeneity between the available studies in terms of study design, patient's parafunctional activities, and materials used for temporary prosthetic work do not allow unambiguous conclusions.
Our group previously showed that both immediately non-functionally provisionalized (test) and conventionally restored (control) bone level implants were associated with positive clinical and radiographic outcomes and 100% survival rates at 2 years of function (Donos et al., 2018) . However, a significantly higher interproximal bone loss (−0.44 mm) was recorded at 24 months in the immediately provisionalized group. This trend for less peri-implant bone stability at 2 years of follow-up could be related to the early unfavorable masticatory forces impacting on the test group in comparison with the control group. At the time, we suggested that longer follow-ups were needed to corroborate this speculation and assess whether immediate non-functional provisionalization might significantly affect clinical and radiographic peri-implant parameters.
Hence, the aim of this study was to determine the effect of immediate non-functional provisionalization of single-tooth bone level implants with a hydrophilic surface on the preservation of radiographic bone levels and on clinical outcomes at 5 years of function.
| MATERIAL S AND ME THODS
This was a 5-year follow-up of a single-center, prospective, ran- While the original core study consisted in 11 visits and had a follow-up up to 24 months post-implant placement (Donos et al., 2018) , an amendment was subsequently approved by the relevant ethics committee, which allowed an extension of the follow-up of the study up to 60 months post-implant placement (Figure 1 ).
Herein the 36, 48, and 60 months radiographic and clinical data are presented. Hence, the overall study duration consisted of 14 visits over a minimum period of 60 months. Besides the supragingival teeth polishing and oral hygiene instructions that the patients received during each follow-up visits, no additional oral hygiene visits were arranged for the patients, which were discharged back to their general dentists for regular maintenance.
The primary outcome of this follow-up study was the interproximal radiographic bone level change 60 months after implant placement.
The secondary outcomes of the study included the following: (a) implant survival and success measured at 36, 48, and 60 months post-implant placement; (b) periodontal parameters, (i.e., probing pocket depth (PPD), bleeding upon probing (BOP), and gingival recession (REC)) recorded at 36, 48, and 60 months post-implant placement around the implant and adjacent teeth; (c) soft tissue changes at the mesial and distal implant papilla evaluated with the Papilla Fill Index (PFI) (Jemt, 1997) and with the Pink Esthetic Score (PES; Furhauser et al., 2005) .
| Inclusion/exclusion criteria and experimental design
Details on inclusion/exclusion criteria and study protocol were previously described (Donos et al., 2018) . Briefly, patients between 18
and 75 years, in good clinical health and in need of a single-tooth replacement in the esthetic (incisor to premolar) region, were recruited in a UK Dental Hospital.
Main exclusion criteria included the following: pregnancy and lactation; alcoholism; heavy smokers (>10 cigarettes/day); presence of diseases, infections or surgical procedures within 30 days before study initiation; chronic treatment (i.e., >2 weeks) with any medication known to affect oral status (e.g., phenytoin, dihydropyridine, calcium antagonists, cyclosporine) within 1 month of baseline visit; concomitant anticoagulant therapy; limited mental capacity or language skills such that study information cannot be understood, informed consent cannot be obtained or simple instructions cannot be followed; full mouth bleeding (BOP) and plaque (PI) scores >30% or sites with periodontal pocket depth (PPD) >5 mm at the completion of the pre-treatment phase; severe bruxism and clenching habits.
At baseline, a Ø 4.1 mm titanium bone level dental implant (Straumann Bone Level, RC, SLActive®, Institut Straumann AG) was placed in a tri-dimensionally prostethically oriented position by an experienced clinician. When a fenestration or dehiscence occurred, concomitant guided bone regeneration (GBR) was performed with a ceramic bone graft (Bone Ceramic®, Institut Straumann AG) and a resorbable collagen membrane (BioGide®, Geistlich, Wolhusen, Switzerland). After the implant was inserted, randomization took place as follows: in the test group a non-occluding temporary crown was connected to the implant within 48 hr after surgery; in the control group, no provisional crown was delivered and the flap was sutured around a transmucosal, short (up to the level of the gingival margin), conical-shaped, non-occluding healing abutment. In case a torque ≥30 Ncm was not achieved, the implant was automatically (re)assigned to the control group. In both groups, the definitive screw-retained metal-ceramic crown was delivered 16 weeks post-implant placement.
| Outcome variables
As part of the study protocol, several clinical and radiographic parameters were assessed at multiple time points. Peri-implant interproximal bone levels were evaluated on standardized periapical x-rays, performed at 36, 48, and 60 months after implant placement, as previously described (Donos et al., 2018) . More specifically, the distance between the alveolar bone at the level of the first radiographic bone-to-implant contact and the implant shoulder was measured to the closest 0.1 mm at the mesial (M) and Implant esthetic outcomes were assessed with two indices (PFI, PES) at 36, 48, and 60 months after implant placement. The PFI was calculated at the mesial and distal implant papilla, from the contact point between the implant restoration and the adjacent tooth to the line connecting their gingival zeniths, according to the following scoring system: score 0 = absent papilla; 1 = incomplete papilla (one-third full); 2 = incomplete papilla (two-thirds of full); 3 = complete papilla; and 4 = swollen and inflamed papilla (Jemt, 1997) . The PES was calculated based on a seven-variable cumulative scoring system, where 0 was the worst outcome and 14 was the best outcome (Furhauser et al., 2005) . The variables evaluated were as follows: mesial papilla, distal papilla, gingival zenith, soft tissue contour, alveolar process deficiency, soft tissue color, and soft tissue texture.
Finally, implant success and survival rates were calculated at 36, 48, and 60 months post-implant placement. In terms of implant survival, it was recorded whether the implant was still functionally inserted. Implant success was evaluated according to the criteria proposed by Albrektsson, Zarb, Worthington, and Eriksson (1986) , Buser, Weber, and Lang (1990) , and Ong et al.
(2008).

| Statistical analysis
IBM SPSS statistical software package (v.21) was employed to perform statistical analyses. The core study was powered to assess for interproximal radiographic bone level changes 12 months after implant placement (Donos et al., 2018) ; therefore, data from the follow-up study were presented only in a descriptive way both for the F I G U R E 1 Flow chart of the study visits. In orange are the visits that were scheduled as part of the study extension and that are presented in the present article primary and secondary outcomes. Quantitative parameters were described with mean, standard deviation (SD) and 95% confidence intervals, while absolute and relative frequencies were calculated for qualitative variables.
| RE SULTS
All 24 patients that took part in the core study were eligible for the five-year follow-up study, but only 17 consented to participate. One patient discontinued the study after 3 years; therefore, only 16 patients were available for a per-protocol analysis (PP).
The mean age of the participants was 48.9 years (SD 13) and 49.6 years (SD 8.5) in the test and control group, respectively.
While the test group consisted of seven patients (one male and six females), the control group consisted of nine patients (four males and five females). Within the control group, five implants were placed in the position of first premolars and four in the position of second premolars. Within the test group, two implants were placed in the incisors area, three in the first premolar area, and two in the second premolar area. The stratification for smoking status had been applied at the randomization stage. Among the patients that agreed to take part in the extended follow-up study, there were two smokers in the test group and one smoker in the control group. Figure 2 shows the clinical and radiographic images of one control (a) and one test (b) patient at the five-year follow-up visit.
| Radiographic measurements
The difference in radiographic peri-implant bone level compared to baseline between the two groups was −0.32 mm (95% CI −0.57 to −0.07 mm) at 36 months, −0.17 mm (95% CI −0.39 to 0.05 mm) at 48 months and −0.05 mm (95% CI −0.36 to 0.26 mm) at 60 months (Table 1) . Figure 3 shows the changes in radiographic peri-implant bone levels recorded during the extended follow-up study in all the patients included in the follow-up study (n = 16). In the test group, after an initial peak of interproximal bone loss at 12 months, the mean radiographic bone level change decreased and reached a steady state at 36, 48, and 60 months of follow-ups. More specifically, within the test group, the mean radiographic bone level change from baseline (implant placement) was −0.62 mm ± 0.67 mm at 12 months, −0.42 mm ± 0.17 mm at 36 months, −0.41 mm ± 0.16 mm at 48 months, and −0.42 mm ± 0.17 mm at 60 months post-implant placement (Table 1 ).
In the control group, the mean radiographic bone level change from baseline was −0.18 mm ± 0.33 mm at 12 months, −0.10 mm ± 0.19 mm at 36 months, −0.24 mm ± 0.19 mm at 48 months, and −0.37 mm ± 0.35 mm at 60 months (Table 1) .
F I G U R E 2 (a and a-1) Five-year followup of one control patient, where the upper left second premolar was replaced with a not immediately provisionalized bone level implant. (b and b-1) Five-year follow-up of one test patient where the upper right lateral incisor was replaced with an immediately provisionalized implant. Remarkably, these are the same patients that were presented in the initial publication at 2 years of follow-up (Donos et al., 2018) 
| Periodontal and peri-implant clinical parameters
Mean PPD between implant loading and the five-year follow-up ranged between 2.6 and 2.9 mm in the test group and between 2.1 to 3.8 mm in the control group. In the test group implants, only limited changes in mean PPD from implant loading (16 weeks) and the subsequent follow-ups were noticed (0.3 mm ± 0.4 mm at 36 months, 0.3 mm ± 0.5 mm at 48 months, and 0.2 mm ± 0.6 mm at 60 months). In contrast, the control group implants showed a tendency for more pronounced changes in mean PPD between implant loading and 36 months (1.4 mm ± 1.5 mm), 48 months (1.2 mm ± 0.7 mm), and 60 months (1.7 mm ± 0.8 mm).
The largest differences in PPD change between the two groups were recorded at 48 months (0.9 mm, 95% CI 0.2 to 1.6 mm) and at 60 months (1.43 mm, 95% CI 0.66 to 2.2 mm).
The mean recession (REC) around test group implants did not remarkably change between implant loading and 60 months (maximum change was 0.3 mm). Conversely, the control group implants showed a tendency for more REC reduction from implant loading (0.8 mm ± 0.4 mm) to 48 months (0.2 mm ± 0.3 mm) and to 60 months (0.3 mm ± 0.4 mm). Nevertheless, the changes in REC between implant loading and the subsequent follow-ups were overall similar between the test and control implants.
The changes in PPD and REC between implant loading and the subsequent observation periods (36, 48 and 60 months) at the neighboring teeth were also similar between the two groups at any of the visits.
In the test group, the percentage of surfaces with plaque (PI) and bleeding (BOP) around the implant and the neighboring teeth ranged from 23.7% to 28% and from 10.7% to 13.1%, respectively, while in the control group, they ranged from 23.2% to 31.3% and from 12.8% and 15.3%, respectively.
The width of buccal KG at the implant site ranged between 4.3 to 4.7 mm in the test group and between 3.3 to 3.4 mm in the control TA B L E 1 Mean bone level changes 12, 36, 48, and 60 months after implant placement. The radiographic bone level at baseline was on average (mesial and distal measurements together) 0.00 mm for test group and 0.05 mm for control group, with no significant differences, thus showing that overall a bone level placement was always achieved. # Indicates a significant difference in the average bone level compared to visit 2 within each group (from Donos et al., F I G U R E 3 The graph shows the radiographic interproximal peri-implant bone level changes (the mean of mesial and distal sites) of each patient over the entire study period (baseline, 12, 36, 48 , and 60 months post-implant placement). Data presented a high variation, particularly at visit 9 (12 months) and visit 14 (60 months after implant placement)
group. The width of KG at the adjacent teeth ranged between 3.8 and 4.7 mm in the test group and between 3.0 and 3.9 mm in the control group.
| Esthetic outcomes
Papilla Fill Index at the mesial and distal papilla and PES were recorded at implant loading and at each annual follow-up visit (36, 48, and 60 months post-implant placement). Figure 4 shows the results of the PFI at the mesial papilla. A clear tendency for an improved esthetic outcome from implant loading to the subsequent follow-ups was noticed in both groups although this trend seemed more pronounced in the control group at all visits ( Figure 4 ).
While at implant loading, there was only a small percentage of implants (14.3% in the test group and 11.1% in the control group) with a full mesial papilla (score 3), at 60 months, this percentage increased to 42.9% and 55.6% in the test and control group, respectively. The changes in mesial PFI from implant loading to 36, 48, and 60 months were similar between the two groups.
A progressive improvement in PFI from implant loading to the subsequent follow-ups was also noticed in the distal papilla, but similar to the observations related to the mesial papilla, this trend appeared more evident in the control group ( Figure 5 ). The changes in distal PFI from implant loading to 36, 48, and 60 months of function were similar between the two groups. Table 2 shows that the PES started at baseline (implant loading) from a higher value in the test (11.1 ± 1.8) compared to the control (10.0 ± 1.5) group. The PES then improved to 11.3 ± 1.0 at 36 months, 11.7 ± 1.3 at 48 months and 12.0 ± 1.2 at 60 months in the test group.
In the control group, PES increased to 11.1 ± 1.4 at 36 months, 11.3 ± 1.3 at 48 months, and 11.7 ± 1.1 at 60 months ( Table 2) . The proportion of patients with improvements in PES tended to be always higher in the control group compared to the test group ( Figure 6 ). More specifically, at 60 months, 57.1% of the patients with immediately provisionalized implants and 88.9% of the patients with not immediately provisionalized implants showed an improvement in PES.
When looking at the different variables within the PES, soft tissue contour showed the greatest improvement from implant loading in both groups, although with a higher trend in the control group.
The control group also showed a trend for a better improvement in the mesial papilla at 48 and 60 months (Figure 6 ).
| Implant success and survival
Cumulated implant survival was 100% during the entire study period. No implant structural failures were recorded.
Based on the Albrektsson et al. (1986) and Buser et al. (1990) criteria, implant success was 100% in the test group; while in the control group, one patient failed to fulfill the Albrektsson et al. (1986) criteria at 60 months due to the presence of an implant with radiographic mesial bone loss of 1.55 mm.
The success criteria according to Ong et al. (2008) were fulfilled in the test group at 36 and 60 months, while one patient failed to fulfill the aforementioned criteria at 48 months due to the presence of 5.0 mm PPD and BOP at the implant.
In the control group, implant success according to Ong et al.
(2008) was 77.8% at 36 months, 88.9% at 48 months, and 66.7% at 60 months. The reasons for not fulfilling the criteria in the control group were either a PPD >5 mm with or without association of BOP or a radiographic bone loss >1.5 mm.
All patients that did not fulfill the success criteria were non-smokers.
| D ISCUSS I ON
The study showed that both immediately provisionalized (test) and not provisionalized (control) implants were associated with positive radiographic and clinical outcomes and 100% survival rates at F I G U R E 4 Papilla Fill Index (PFI) score of the mesial papilla at the different time points. Data are presented as percentages. PFI was calculated in seven test patients and nine control patients 5 years of function. We previously documented that the implants in the test group had a significantly higher interproximal bone loss (−0.44 mm) at 24 months of function (Donos et al., 2018) , which was also confirmed at 36 months (−0.32 mm). At the 60-month follow-up visit, bone levels stabilized and reached comparable values in both treatment groups (−0.42 mm and −0.37 mm in the test and control group, respectively) ( Figure 3 and Table 1 ). To the best of our knowledge, this is the first follow-up of a randomized controlled study that investigated the long-term effect of immediate provi- In the present study, the control group showed overall a slightly more pronounced PPD at the implant site compared to the test group (ranging between 2.8 and 2.9 mm in the test group and between 2.1 and 3.8 mm in the control group), which could explain the trend for increased PPD change in the control group recorded at 48 and 60 months. Nevertheless, the differences in PPD and in PPD change were not clinically relevant and still within the range of normal health. Furthermore, these PPD differences were not associated with significant differences in terms of PI and BOP around the implants.
While implant survival was 100% in both groups, different results in terms of implant success were obtained according to the success criteria applied. In particular, when considering the Buser criteria (Buser et al., 1990) , based on absence of mobility, absence of persistent subjective complaints, absence of recurrent peri-implant infection with suppuration and absence of a continuous radiolucency, all implants were considered as completely successful.
When adding the radiographic bone loss criteria of Albrektsson et al. (1986) , the success was 100% in the test group and 88.9% in the control group, owing to a control implant that lost 1.55 mm of mesial bone at 5 years of function.
When taking into account the most recent success criteria proposed by Ong et al. (2008) , which consider also PPD and BOP at the implant site, the success was further reduced in the control group (77.8% at 36 months, 88.9% at 48 months, and 66.7% at 60 months), due to six implants that had either PPD >5 mm with or without association of BOP, or radiographic bone loss >1.5 mm. All the patients that did not fulfill the success criteria were non-smokers and only one received GBR, so the need for concomitant bone regeneration and the smoking status did not seem to be correlated with a lower implant success. In the test group, the implant success according Our data corroborate the hypothesis that non-functional immediate provisionalization is not associated with lower clinical and radiographic performances compared to conventional loading. As a matter of fact, immediate loading showed a tendency for better long-term implant success, at least according to Ong et al. criteria.
The concept of immediate loading carries some potential issues related to the fact that micromotion and implant instability during the early healing days might result in fibrous encapsulation rather than osseointegration of the implant (Trisi et al., 2009 ). This might be potentially more relevant in the upper jaw, where the bone tends to be more porous and primary stability might be more challenging to achieve (Javed, Ahmed, Crespi, & Romanos, 2013; Trisi et al., 2009 ).
Nevertheless, our results show that immediate provisionalization of implants with insertion torque 30 Ncm was safe and associated with successful clinical and radiographic outcomes.
It is worth to notice that patients with severe bruxism or clenching habits were excluded from this study, so we do not know if parafunctional activity would have led to a different outcome. Previous studies have suggested that careful patient selection needs to take place when immediate loading is considered and that the provisional restoration should not be removed during the healing period to prevent any manipulation that would jeopardize osseointegration (Albrektsson, Branemark, Hansson, & Lindstrom, 1981; Tarnow, Emtiaz, & Classi, 1997) .
Since immediate loading was initially introduced with the primary aim to improve the compliance of patients missing teeth in the anterior maxilla which are mainly concerned about timing and esthetic outcomes, it is also important to assess the long-term stability of the peri-implant soft tissues and of the overall esthetic appearance of both test and control implants. In the past years, different indices and parameters have been introduced to evaluate the esthetics of implant-supported prostheses and the surrounding soft tissue in a standardized way, although esthetics evaluations are to a great extent dependent on the subjective impression of the examiner (Al-Dosari, Al-Rowis, Moslem, Alshehri, & Ballo, 2016; Hartlev et al., 2014) . In this study, we adopted the papilla fill index (PFI) and papilla esthetic score (PES), which have both demonstrated to be reliable, reproducible, and user friendly (Si et al., 2012; Tettamanti et al., 2016) . Our results showed a progressive improvement of PFI and PES from implant loading to 3, 4, and 5 years of function in both treatment groups, although this trend was more pronounced within the control group ( Remarkably, the use of immediate provisionalization led to a trend for better PES at loading (11.1) compared to the control group (10.0). This might explain why the proportion of patients with PES improvements was always higher in the control group ( Figure 6 ). In other words, immediate provisionalization, with the early conditioning of soft tissues, led to a highly esthetic result already at the time when the final crown was delivered. Although it is expected that most changes in papilla volume will occur immediately after placement of a crown, soft tissues might need longer time to mature and establish their definitive position and dimension, and this could explain the slightly worse PES score of the control group at loading. This study therefore confirmed previous data on the role of provisional restorations in shaping the peri-implant tissues and facilitating the seating of the final prosthesis with positive esthetic results (Priest, 2006) .
Within PES, seven different variables were evaluated, among which soft tissue contour showed the greatest improvement from implant loading in both treatment groups (42.9% and 55.6% in the test and control groups, respectively).
Interestingly, the test implants presented the best alveolar deficiency score at implant loading, when all implants were scored 2 (the best score), then this variable deteriorated at 36 months and eventually improved at the later follow-up visits.
No guidelines are available on what should be considered as a clinically relevant value for PES. It has been shown that clinicians are more sensitive than patients to altered dental esthetics (Kokich, Kiyak, & Shapiro, 1999) , although a positive correlation between the Pink Esthetic Score/White Esthetic Score (PES/WES) scale and patient's perceived outcome based on a visual analog scale has been documented (Luo, Zeng, Luo, & Chen, 2011) . Jones & Martin (2014) showed that lay people identify more easily white than pink esthetic F I G U R E 6 Improvement rates (in percentage) of each pink esthetic score (PES) variable in the test and control group at the different follow-up visits relative to implant loading (16 weeks after implant placement)
scores and that a total PES/WES ≥12 would identify for most people a clinically acceptable dental implant restored in the esthetic area.
Overall, a trend toward an increased percentage of complete papilla was observed in both treatment groups at all follow-up visits (Figures 4 and 5) . Changes in mesial and distal PFI from loading to 36, 48, and 60 months did not differ between the two groups.
However, a trend for lower PFI, with a higher percentage of score 1 (i.e., incomplete papilla 1/3 of full) was noticed in the test group at 36 and 48 months.
Our results therefore suggest that, by placing a crown within the first 48 hr from implant placement, it might be possible to condition the peri-implant soft tissues earlier, particularly in terms of papilla shape, level of soft tissue margin, and soft tissue contour, while the papilla fill might require a longer time to be achieved. However, in the long term, comparable results can be achieved with non-functional immediate loading and conventional loading. This is an important re- Our results in terms of esthetic outcomes are in line with previously published data that showed a non-statistically significant difference between immediate and conventional loading in healed sockets (den Hartog, Raghoebar, Stellingsma, Vissink, & Meijer, 2011 , Hall, Payne, Purton, & Torr, 2006 , Hall et al., 2007 (Furze, Byrne, Alam, & Wittneben, 2016; Furze, Byrne, Donos, & Mardas, 2012) . While radiographic bone levels at one-year follow-up were similar, the esthetic outcomes were significantly better when the provisional phase was adopted to condition the peri-implant tissues.
The main limitations of the present study have been previously discussed (Donos et al., 2018) . It is not possible to comment on the effect that the implant surface (micro rough, hydrophilic) and implant design (bone level, cylindrical implant with cross fit connection) might have played on the radiographic and clinical outcomes. It would be interesting in the future to test whether immediate provisionalization of implants with different surface characteristics and design might result in different outcomes. Remarkably, in this study, implants were placed both in anterior teeth and in bicuspids, which are known to be subjected to different loading forces and this might represent a potential source of bias. It is also worthy to mention that in the lateral maxillary incisor and central/lateral mandibular incisor area, the often limited available space might require the use of small diameter implants in comparison with other sites of the mouth. In the present study, only implants with a diameter of 4.1 mm were inserted, but we do not know if smaller implants would have achieved the same positive radiographic and clinical outcomes. However, a recent cohort multicenter study has documented stable radiographic bone levels, with marginal bone changes of 0.25 ± 1.38 mm 12 months after insertion of 3 mm of diameter implants in the incisor area of 75 patients that underwent immediate non-occlusal loading in healed or fresh sockets (Kolinski et al., 2018) .
Finally, it is worth remembering that this extended follow-up study did not include all the patients originally recruited for the trial (24). The original sample size calculation recommended the recruitment of 18 patients in order to be able to detect significant differences in radiographic bone level changes at 1 year after implant placement (Donos et al., 2018) . The extension study included only 16 patients; hence, it was not powered to detect significant differences in radiographic outcomes between the two treatment groups at the later follow-ups. This is the reason why only a descriptive analysis of the outcomes was reported, and no statistical analysis was performed. Hence, an element of caution in interpreting these results is needed. Effects or trends observed with respect to primary and secondary outcomes (e.g., periodontal and esthetic parameters)
should thus be confirmed through a properly designed future clinical trial.
In conclusion, this study supports non-functional immediate provisionalization as a viable option for the treatment of single-tooth implants in the esthetic area. While immediate provisionalization might stimulate a greater interproximal bone remodeling and bone loss within the first 2-3 years of function, in the longer term, periimplant bone levels tend to stabilize and to reach values that are comparable to conventional loading. Future trials with larger sample size need to corroborate these findings. 
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